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The two papers in this publication are the product of more than four years of concerted
good-faith, consensus-driven efforts by the State Water Conservation Coalition’s
geographrcally-broad Agricultural Conservation Task Force. (See Exhibit 2 for a list
of task force members and ‘Intérested parties” to the task fome 's work.)

In March ] 989 the northern Cahfomra~based Commrttee for Water Pohcy Consensus
and the Southern California Water Committee jointly initiated an ad hoc coaperative
project focused on conservation and efficient use of water: the State Water Conservation”

Caalition (SWCC or Coalition). (See Exhibit l fora “List of Representatrves” tothe

Coalition.) The Coalition set about to identify reasonable and practical programs
which can be implemented and apprepriate amounts of water that can be conserved and
used more efficiently statewide. ImJuly 1989, the SWCC ¢stablished four technical
“task forces (listed below) to help it develop recommendatlons to the Cahfomla State
Water Resources Control Board (SWRCB) T

. g

AgriCulturaI Conservation
- Reclamation/Reuse
'Urban Conservation-- :
Voluntary Water Transfers & Exchanges o .
The SWRCB in 1987 launched a multl-year multi- phase hearmg process to establish
water .quality standards for the San Francisco Bay-Deélta Estiary and to develop

implementation measures to achieve those standards. The information compiled anid .

the’ conclusions accepted by the Coalition were. for the express-purpose of offering
specific recommendations to the SWRCB in connection with its Bay-Delta Hearings,
recogmzmg that the Coalition’s work mlght be of va}ue n other forums as well

—~

- It is clear. that any future water allocation plan in California will place an increasing "~

emphasis on more efficient use of our water supplies. The State Water Conservation
Coalition -- a historic partnership -- for the first time in Cahfornra brought together

. north and south, joined-by agriculture, urban water agencies, public and business

interests, to work in a focused, cooperative effort to evaluate and quantify, where
-possible, the potentxal for addrtlonal water savings statewide, urban and agncultural

The Policy . Statement prepared by the Coalition’s Agrrcultural Conservatronf‘ »

Task Force - and endo_rsed by the SWCC -- is directed at the agricultural water
supplier Jevel and includes a descriptive list of 19 Efficient Water Management
Practices (EWMPs) that it is recommended be 1mplemented (as approprlate and
economxcally feasrble) by supphers

~

The final draft Policy Statement was widely. circulated in the Spring of 1993 forreview

“and comment: in-addition to all-those on the ACTF’s Toster (Exhibit 2), the Policy
~Statement was sent to the Secretary of the California Resources Agency and the

N » - - A1
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INTRODUCTION AND PURPOSES
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Director of the Cali\f(;mia Department of Water Resources (DWR) for review and
feedback and to be of use to the Governor’s Water Policy Task Force; the paper also
was sent to all agncultural water supplier members of the Association of Cahfomra
Water Agencies for. thexr revrew . .

_The key policy, element in this Pohcy S tatementls a commrtment by agrrcultural

water suppliers to a detailed water conservatnon planmng ‘and management

" process. o S -

This Pohcy Statement, in combmanon with its list of Efficient Water Management

Practices, has served as a useful starting point for development of an agricultural
conservation 1mp1ementat10n mechanism. The Agricultural Conservatxon Task
Force’s draft policy statement and list- of EWMPs was prevrded to the AB 3616
Advisory Committee (cieated as a result of the enactment of the “Agricultural Water
Suppllers ‘Efficient Water Managemem Practices Act”) as its starting point when it
was organized in February 1991 by DWR. ;

s

‘ Efforts to negonate a broadly-supported agrlculturai conservation Memorandum of 3
Understandmg comparableto the path -breaking urban conservation MOU™-negotiated

under SWCC and DWR auspices -- as of this date is continuing to go forward.under
the sponsorship of the AB 3616 Advxsory Committee. Many of the fepresentatives
who served on the Coalition’s Agncultural Conservatron Task Force (ACTF) also
serve on the AB 3616Advxsory Commrttee

The key policy element (commltment by agrlcultural water supplrers to a detailed ;

water conservatlon plannm g and management process)-and the implementation of
EWMPs by supplrers that were pioneered by the Coalition’s ACTF have been broad]y

- accepted by other entiti€s and are cornerstones of the agricultural conservatron MOU

currently being negotlated

*Addiﬁonally, the ULS. Bureau of Reclarrfation used the Coalition’s ACTF Policy

Statement paper and list of EWMPs when the Bureau drafted criteria for water

- conservation plans to bé developed and implemented by all contractors to federal

Central Valley Project (CVP) water. (Having approved plans in place is a new
requiremert under the CVP Improvement Act, signed into law in October 1992.)

In February 1992, the ‘Caalition directed the ACTF to develop an on-farm practrces
paper so that the full breadth of conservation opportunmes within the agricultural

sector - including the supplier level and the on-farm level -- could be considered. The -

draft “On-Farm Practices” paper was circulated to a wide variety of organizations for
comment: in addition to all those listed on Exhibit 2, the paper also was sent to the

Agrlcultural Caucus, “California Cattlemen s Association, Committee for Water _

Policy Consensus (CWPC) Southem California Water Commlttee (SCWC), and

~
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’ The “On-Farm Practnces” paper has two primary purposes.

INTRODUCTION AND PURPOSES o _ o - D

vWestem Growers Assoc1at10n. The final “On Farm Practices” paper has been
- “approved on behalf of the SWCC by the Coalition’s two major sponsors: the CWPC
~and the_SCWC '

- PR

To enhance the pnbllc S understandmg of agricultural water use and the
- many factors involved in u'rxgatxon management decisions.

>

To ideqtify and promote the aggressive implementation\ of on-farm
practices that will economically improve water use efficiency.
) / . ~.
For the farmer, the list of’specific on-farm practices may serve as a convenient
checklistand to encourage investigation of possible improvéments to current practices.

The Coalition efforts were concentrated on identifying the range of poliéies prdgrams :

and practlces that w11] achieyve conservation and more efficient use of California’s

watef resources. It is not the purpose of the Coalition nor the two papers in this

. document to recommend what should be done with any water conserved through

implementation of efficient on—farm practxces or implementation of EWMPs by

“agricultural water suppllers.

“ »

N — -

It is the Coal'rtion § hope that the papers in this docun;ent which has been broadly

distributed, will serve as a usefulreference document for: growers, will stimulate even
more aggressive efficient water management programs and practices by agncultural

water suppliets-and by farmers, and serve as a useful educational and informational

source for public interest and environmental organizations.
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. -~ Exhibit 1

State Water Conservatlon Coahtlon
List of Representatives-

_ {as of March 1992)

Committeé*for'-Wateri?oliey Cons(e_,néUs

~ . v 4 N ~ N

~—

Honorable Sunne Wrrght McPeak “SWCC Co Chalr, Supervrsor, Contra Costa
" County ) .
Honorable Al Aramburu, Supervisor, Marm County B
~Roberta Borgonovo, League of Women Voters of the Bay Area
Robert Brownstein, Office of Supervxsor Wilson, Santa Clara County (March
1989 - December 1990); Office of the Mayor, City of San J ose

Honorable Osby’ Davis; Supervisor, Salano County ™
John DeVito, Contra Costa: ‘Water District (March 1989 February 1990)
Tom Fox, East Bay Municipal Utility District ~ -
Tom Graff, Environmental Defense Fund o
Lori Gnggs, CWPC Executive Director -
- Andrew Johnson, Centra Costa Water District (March 1989 - February 1992) -
Ronald L. Johnson, Marin Municipal Water District : ~
Joe Judge, Santa-Clara Valley Water Dlstnct

" Clifford Koster, San Joaquin County Farm Bureail.
Norman Lougee, San Francisco Water Department
‘Ed Seegmiller, Contra Costa Water District (March 1989 - February 1990)
Honorable Judy Stablle Councilmember, City of San Jose
Honorable Susanne Wllson Supervisor, Santa Clara County (March, 1989 -

December 1 990) . :

- ~ .

Sou.ther(h"Califor'nia Water Committee, Inc.

Honorable Ben Austin, swec Co-Chair, Supervisor, Kern Cox;nty 2T
Honorable John Flynn, SWCC Co- Charr, Supervisor, Ventura County (March ”
1989 - February 1992) | .
_ Joan Anderson, SCWC Executwe Director : ' -
Lynn Anderson, Véntura County (March ]989 November 1990)
- Earl Burke, Anheuser-Busch )
Honorable Gil De La Rosa, Mayor Pro Tem, City of Pico Rrvera (August 1989 -
April 1990) y
Honorable Susan Goldmg, Supervxsor, San Drego County (March 1989 - Apnl
1991) - -
Bill Hill, Office of Senator Ruben Ayala. Board of Drrectors, Metropohtan Water
District of Southern California
" Rex Laird, Ventura County Farm Bureau

(MORE)

A-5
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STATE WATER CONSERVATION COALITION, LIST OF REPRESENTATIVES

A-6

Armando Lopez, Ag Land Services (July 1990 - November 1990)

Dan Masnada, Newhall Land & Farming Company

Jack Michael, County of Los Angeles

John Morris, Irvine Ranch Water District ‘

Theo Nowak, former General Manager, Chino Basin Mumc1pal Water District
(March 1989 - January 1991)

Douglas Reinhart, ASL Consulting Engineers -

Lester A. Snow, San Diego County Water Authority -~

Honorable Harriet Stockwell; Councilmember, City of El Cajon

Peer Swan, Irvine Ranch Water District - —

Ed Thomnhill, Metropolitan Water District of Southem California

Tim White, Ag Land Services

Honorable Harriett Wieder, Supervisor, Orange County.

—

Frederick Cannon, Bank of America -

Other Representatives

~

Gloria Anderson, League of Women Voters of California

Carl Boronkay, Metropohtan Water District of Southern California; California
Urban Water Agencies

Margaret Pascoe, Pacific Bell (north)

Bill DuBois, _California Farm Bureau Federation

Jerome, Gllbert East Bay Municipal Utility District; California Urban Water
- Agencies (March 1989 - December 1990) .

Lyle Hoag, California Urban Water Agencies . S

Pat Krone, Pacific Bell (south) o :

Polly Smlth League of Women Voters of California (alternate)

Rxchard Spees California Manufacturers Association

. Bob che, California Farm Bureau Federation -

C—097640
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I Exhibit 2

~ State Water Conservation Coalition
- Agricultural Conservatlon Task Force Roster
(as of Aprit1993) .

NS o \

P R N\

- Agricultural Conservation Task Force Members: -

—

Convener: Bill DuBois, California Farm Bureau Federation -~ -
Gloria Anderson, League of Women Voters of California ‘
. 'Dr. Charles Burt, California Polytechnic State Umversxty, San Luis lespo
- ' . Ed Craddock, California Department of Water Resources -
Dan Daniels, California-Association of Resource Consérvation Districts .~
Baryohay Davidoff, California Department of Water Resources
‘ S Grant Davids, Davids Engmeenng (formerly represented CH2M Hill)

- . John Fraser, Association of Cahforma Water. Agencies (July 1989 December

' g 1992) ‘ T
Lloyd Fryer, Kern County Water Agency (alternate) .
S Robert Hagan, Professor Emeritus, University of California, DaV1s
Alex Hildebrand, South Delta Water Agency : -

‘ 7o ‘Ray Hoagland, California Déepartment of Water Resources
- ‘ Dan Johnson, U.S. -Soil Conservation Service

N . ~

- - William Ketscher, Modesto Irrigation District (alternate) -
o CIiff Koster, San Joaquin County Farm Bureau . -
“ . Rex Laird, Ventura County Farm Bureau .

~ \ - ~ - N -

Tim Leathers, Reclamation District 108 -
Tom Levy, Coachella Valley Water District » -
-William J. Lyons, Jr., Modesto Irrigation District ~ ~. , -
James McLeod, Banta-Carbona Irrigation District T -
Ralph Menvielle, Imperial Irrigation District , -
. ) - Jewell Meyer Umversny of California, Riverside o
: Jonas Minton, California Department of Water Resources ~ ~
James B. Moore, Jr., Tabors Caramanis &: Associates (formerly QEL Inc.)
Michael Moynahan, Metropolitan Water District of Southem California
_Dan Nelson, Delta-Mendota yVater Users Association
Dave Pandl, East Bay Municipal Utility District
Stuart Pyle, Kern County Water Agency ‘
‘ - Bill Richardson, North State_ Water Association
- " Tracy Slavin, Westlands Water District (alternate) -
h .. Polly Smith, League of Women Voters of California (a]temate)
Richard Smith, Willdan Associates (August 1991 - December 1992); Boyle
Engineering (November 1990 - July 1991)
- Ken Solomon, Center for Imgatton Techno]ogy, Califorria State Umversxty at
Fresno ~

- T Byron Steinert, Westlands Water District : - -

~ Dana Wlsehart Association of California Water Agencies

C—097641
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STATE WATER CONSERVATION COALITION, AGRICULTURAL CONSERVATION Task FORCE ROSTER

. ~

3

ACTFlnterestéd_ Parties: - - ] -

A Tom Berliner, San Francisco City Attorney’s Office
P ) - Barry Brown, Western Farm Credit Bank
_ Suzanne Bitterfield, Solano Irrigation District
- Hal Candee, Natural.Resources Defense Council ’ -
Chelsea Congdon, Environmental Defense ‘Fund ( -
Harley Davis, Central Valley Reglonal Water Quality Control Board S ‘
Russell DeLuca, Turlock Irrigation, District  — - o L
David Fullerton, Bay-Delta Hearings Coordination Project ‘
Penny Howard, U:S. Bureau of Reclamation '
Carl Morrison, Morrison & Associates
i Palma Risler, U.S. Environmental Protection Agency . o .
Gregory Smith, California Department of Water Resources '
_ Sami Yassa, Natural Resources Defense Council

-

oo ‘l Staff Support: -

Lori Griggs, Executive Director, Committee for Water Policy Consensus-

‘s
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First and foremost, we want to acknowled;ge with profound appreciation the time,

effort,and commitment by the manyAgricultural Conservation Task Forcemembers,

joined at times by’a number of “interested parties,” who spent four years volunteering
their time to craft the consensus-driven Policy Statement (mcludmg its list of nineteen

Efficient Water Management Practices) and the nuts-and-bolts On-Farm Practices--

paper, (which alSo has its philosophical side in the “Guidfng Principles™ section).

— - ~ ~

leen all the external events at work during this period of time (1989 ~1993) --

1nclud1ng Congressional effortsto reform the federal Central Valley PrOJect ‘amulti- -

/year drought in California leading to reduced water aHocations and precipitcusly
_declining fish and wﬂdhfe species, and intense disagreements about the State Water
Resources Control Board’s efforts to set water quality standards te protect ‘the San
Francisco Bay-Delta Estuary -- those involved in developing these two papers deserve
a great deal of credit for staying wrth the process. -

'

These two papers represent a significant achievement on the part of all those who

_ helped.to draft them. Agricultural represematwes also deserve much credit for their
effort to be proactive on conservation and 1mproved water management issues,
Whrle the development of these papers was a group effort, severalmdlwduals deserve
" special thanks for extra. efforts mcludmg T
Supervrsor John Flynn (Ventura County) and Superv1sor Sunne erght
McPeak (Contra Costa’ County) for their vision and leadership in bringing
their two respective organizations (the Southern California Water Committee
~and the Committee for Water Policy Consensus). and others together in a
- cooperative pro lect the State Water Conservation Coalition, which

‘ accomphshed much of value in the areas of conservation, and efficient use of

water. - N
, , ~

~

Wllham I. DuBois (Cahforma Farm Bureau -Federation) for his tenacious
guidance of the Agricultural Conservation Task Force, serving asits convener
from start tofsuccessfuI ﬁmsh - . ) .

Selected ACTF members for special technical assistance with the On-Farm
Practices paper: Baryohay Davidoff; Grant Davids; Lloyd Fryer; Robert
Hagan; Dan Johnson; James Moore, Jr.; BilkRichardsen; Tracy Slavin;
and Byron Steinert; and to Stuart Pyle for draftin g the “Guiding Principles”

section, a strong set of principles thatamounts to a farmer's watér use ethic.

-

~

Sami.Yassa and Hal Candee (Natural Resources Defense Council) for tBeir
-~ suggestions to improve the Policy Statement by adding more specificity and
detail, particularly to the conservation-plan called for in the Policy Statement.

— ST B_‘l_
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thanks to: -

Theirefforts, joined by otherenvironmental and public interest group advocates,
were largely Successful as the agricultural representativesiiade acommendable,
good-faith effort to address and incorporate NRDC’s recommendations. ..
The CWPC’s Executive Director,Lori Griggs, forher patience, perseverance,
--and professionalism in providing staff support to the ACTF on behalf of the
Coalition, for the four years of task force work and the time spent beyond that
-in bringing these papers to publication, distribution, and public awareness.

—
- \~

~<In connection with the printing and distribution of these two papers, we owe special

The Kern County Water Agenc§ for typesetting, designing, and providin g
camera-ready copy of this document. In particular, we appreciate Lloyd
Fryer for making this generous offer of support possible and, for making
happen the production of.the camera-ready copy:- We also-thank KCWAs
graphic designer, Brenda Fowler, for her excellent work.

- —

The California Depz;rtment of Water Resources and DWR's Baryohay
Davidoff for generously offering to print this document and to help with its
distribution, and to DWR's Lynda Dale Herren for her assistance in
coordinating the printing and distribution.

o

The U.S: Bureau of R/eclamatio_;l, represented by Penny Howard and Betsy

Reifsnider, for its generous assistance in distributing this document. We also \
. noté with appreciation the Bureau’s determination that the provision of this

publication by Bureau contractors to their growers will help them meet the
“public education practice called for under the water conservation plan
requiremems of the CVP Improvement Act. )
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~ Policy Statementon -
_ Efficient Water Management for Conservatlon by
Agrlcultural Water Supphers

-

L 3 R ~ .
N ~ - -

- ‘ In recognition that California’s developed water supplies are a hmlted resource with
) numerous beneﬁc1a1 uses, agricultural. water suppliers support effective water
o management programs as part of an expanding conservation ethic for all Californians,_
The State Water Conservation Coalition (SWCC) recommends that agncultural water

suppliers shall continue to plan, evaluate and implement measures that will achieve -

- greater efﬁc1encxes and greater conservation. Reliability of agricultural water supphes -

- . s fundamental to achlevmg conservatxon benefits. = - . e

“Water conservatxon as related to agnculture means the reduction of the amount of
- .water consumed or lost 1) through seepage or flows to saline sinks; 2) through other

forms of water degradatlon 3) through incidental losses tounintended or non-essential

*Included in intendedand  uses', or 4) through evaporation. Savings can be achieved by 1) improving the
essential uses are: satisfying technology or the methods for dlvertmg, transporting, dehvermg, reusing, salvaging,
crop evapotranspiration,  or recyclmg water; 2) adopting policies.that create financial incentives to save water

providing a leaching fraction,  and discourage inefficient practices; or 3y implementing other conservation methods.
“Efficient Water Management™(EWM) means reasonable and economlcally- Justlﬁable
practices within these general categories. The obj jective of Efficient Water Management
“Practices (EWMPs) is for suppliers to better serve farmers, including responding to
irrigators’ requests for delivery of water, especially on shortnotice, in order to facilitate
the efficient use of water: - : ‘ '

groundwater storage through
deliberate, non-incidental  _
recharge.

- v e

. The goal of EWMPS is to achieve a net posmve effect on water supply, water quality,
_and on the environment, both within and outside of the supplier’s service area. The

- SWCCT recogmzes that additional facilities may be needed to enhance certain water -
- conservation programs, provxded there isanet posmve effectfor the env1ronmenf from

" such facilities. ) - -

EWMPs are-limited to actions th/at may be taken by suppliErs who deliver water for
- agricultural purposes. These actions should promote improvements in on-farm .
practices. However, it is not. the purpose of this policy statement to address on-farm
- “irrigation. Nevertheless, the SWCC recognizes that con31derable water savmgs '
. potennal exists in some areds through improved on-farm practlces.

’

The SWCC reco;nmenés thatagric ultural water suppliers commlt toa water conservanon '
planning process that assesses, evaluatés and implements additional EWMPs where
appropriate. As part of this process, suppliers must commit to produce and implement
asystem- -wide conservation plan. The purpose of an effective conservation plan is for

-~ - =~

- C—097645
C-097645



~

ErriciENT WATER MANAGEMENT FOR CONSERVATION BY AGRICULTURAL WATER SUPPLIERS

C-2

’

P

each supplier to establish a comprehensive and continuous commitment to identify,

evaluate, and implement EWMPs. The Plan should contain the following elements:
A. asystem-wide water conseryation goal, or a target irrigation efficiency,
based upon an assessment of water conservation potential. Clearly, water
conservatlon potential varies conSIderany between districts and between
different growers within a district, depending upon factors such as
specificsoil condmons mxcrochmates, and prev1ous measures toconserve
water. - :

B. awater management improvement mventory, which should include a list
of EWMPs which are determined as- applicable for that supplier in
achieving its water conservation target and the estimated economic costs

- - of each such measure. ~

C. an evaluation of the reasonableness and cost-efféctiveness of each
‘EWMP or combination of EWMPs. N .

D. aschédule of 1mplementatlon and a budget for a specxﬁed time perlod

E

an assessment of the performance of previously. | implemented EWMPs,.

including the amount of water saved. Supplier monitoring and evaluation
~ is needed in all areas to determine the results of EWMPs.
F. aprocess and mcennves for achieving compliance with goals or targets.
The SWCC also urges appropnate agencies at all levels to provide assistance and

. incentives to prepare plans as well as help implement EWMPs, including enforcement

of exlstmg requlrements for districts to prepare water conservation plans.”

Every effort miist be made by the%’upplie,r to achieve the water eonservation target.
Because the application of EWMPs is based on local conditions and the overall
conservation potential of each supplier, the water conservation potential will vary
among suppliers. Also to be considered in conservatlon plans are programs that
involve actions among suppliers or on a regional or mter—reglonal scale

Water quality considerations often extend beyond the service area of a supplier.

'~ EWMPs strive to maximize the reasonable and beneficial use, including multiple use

of water;before the water is irretrievably lost, and strive to avoid commingling water
of unreusable quality with higher quality waters when the combined beneficial value
of the water is thereby diminished. The salt load comamed in the water also must be
monitored and managed, particularly when the water is used and reused and then
dxscharged to a receiving water body. ) : :

_The SW/CC has prepared the following list of praétices intended to help agricultural
‘watér suppliers achieve efficient water delivery and facilitate efficient farm use. This

recommended list of EWMPs is limited almost entirely to practices which promote
the efficiency of agricultural water use. EWMPs are only one of several options, all
of which have an unquantlﬁed potentxal for reducing water use, some of them
controversial.

C—097646
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- Efficient Water Management Practlces for
Agrlcultural Water Supphers |

-

e

The key policy recommendations included in the State Water Conservatlon Coalmon S
“Policy Statement on Efficient Water Management for Conservation by Agricultural
Water Suppliers” focus on water conservation planning to increase water use efficiéncy.

“Such planning and implementation emphasizes Efficient Water Management Practices

(EWMPs) that include but are not limited to activities and policies that: 1) evaluate the
efficiency of the current storage, delivery and dramage disposition of water; 2)
measure and account for water applied; 3) provide water to farmers on demand (also

known as arranged-demand water delivery); 4) line canals to prevent seepage to

unintended uses; 5) evaluate and recommend 1mprovements to the umforrmty with
which water is applied; 6) assist farmers.i in calculating the optimum time-and amount
of water to apply; 7) provide farmers with financial or other mcentlves to improve the
efficiency of water use; 8) implement water pricing policies that discourage wasteful .
use of water; 9) estimate dlStI’lCt wide water balance; 10) initiate and strengthen water
conservation and management plans; and 11) adopt performance goals where
appropriate. EWMPs are organized into three major categories: A. Imgatlon‘
Management Services; B. Physical and Structural Improvements; and C. Institutional

" Adjustnients; these: EWMPs are described below. Some EWMPs may not be

! Evapotranspiration (ET):
the quantity of water ,
transpired from plant tissues
and evaporated from ‘
surrounding soil surface,
expressed as a depth of water

’ in inches or feet.

? Leaching requirement: the
amount of witer required to
flush a sufficient quantity of
accumulated salts from the
toot zone downward to-~

) maintain full crop

productivity.

appropriate or economically feasrble for all supphers

While EWMPs are targeted at actions and pohcles to be carried out by agrrcultural
water suppliers, it is important to acknowledge that’ ‘agriculture also relies on
investigations, Tésearch; and advice from consultants and other- orgamzatxons Any
implementation méchanism miust recognize the }ong-term water management and
conservation effort which began in the late 1800s with the development of the land
grant universities dedicated to agricultural research. Equally important developments
include the federal-state-County- supported agricultural Cooperative Extension programs
initiated in 1917, and the U.S. Soil Conservation Service and Jocal Resource
Consérvation Districts which undertook progmms begmmng in thé 1930s. A strong
1mp1ementat10n mechanism for agrrculture requires recognition of these existing

water conservatron and efficient managentent efforts. .

- programsand that suppliers include these programs, as appropriate, in their agrlcultural .

! , - N -

i

" Irrigation Management Services

~ - -

A.

Use historic and current crop water use data (evapotransplratlon‘ plus
leaching requirement?), B

o A P ~

\

To promote effic1ent water management agrlcultural water suppliers should make
available to farmers data helpful in adjusting irrigation schedules and improving
irrigation water management. - - -

- C-3
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ErriciENT WATER MANAGEMENT PRACTICES FOR AGRICULTURAL WATER SUPPLIERS

3 Salt balance: the condition

when thé amount of salts added
to a soil profile through -
irrigation and the amount

removed by leaching are equal )

(i.e., no net gain nor loss of

" salt-in the crop root zone).

This balance willbe -
established if adequate

* leaching océurs. The average

reot zone salinity will depend
hpon the amount of leaching
and the quality of the applied
water, -

C4

To be more efficient in the management of water, agricultural water suppliers
typically use two types of historic data in their planning process: 1) their own.”
evapotranspiration (ET) records for various crops from past years; and 2) historical
ET data for their region or area. Historical ET data has been published for a number
of areas in California by the Department of Water Resources (DWR). -

Historical ET data is primarily a planning tool. To more accurately estimate water
needs in a region during the growing s¢ason, current ET data should be used. The
ET of a reference crop is available from data supplied by a series of DWR-operated
climate stations, located throughout California, called California Irrigation
Management Information System-(CIMIS), and from other services. These can be
used with verified coefficients to estimate crop ET. : -

~

" Values of ET are really estimates of actua] water use by specific crops/fields. The

 ET data to more premsely schedulmmgatmns

nextstep in efficient water management depends upon farmers within the supplier’s
service area. Devices or methods which monitor the actual soil moisture in the crop
root zone should be promoted by suppliers to assist farmers in accurately scheduling
irrigations. Farmers should be encouraged to use devices such as tensiometers,

moisture blocks, neutron probes, and soil probes in order te determine crop water
needs. These devices or methods are very effective when'used in con Juncnon with

/s

Provide an irrigation specialist and/or consultant. : -

Agricultural water suppliers should thsider obfaining the services of irrigation. -
specialists or consultants expenenced in on-farm water management. These .
specialists can monitor water management practices in the area and provide farmers
information which may improve on-farm water management. Larger suppliers may ,

- employ an irrigation specialist, while smaller suppliers'may desire to share the <

3.

services of an irrigation specialist or consultant. (Suppliers may provide farmers
information-on: weather, crop ET, soil*moisture holding capacity, crop
characteristics, irrigation scheduling, and water-use planning. These irrigation
specialists also.can help farmers solve individual water management problems.)

-

Monitor salinity to maintain favorable sait balances® in the crop root zone.”

Salinity management requires careful monitoring of all the forces acting upon the
water, soil, and crop. Each requires mpnitoﬁng to détermine leaching requirements,
based upon the salinity of applied. water, amount of drainage effluent, crop
tolerance levels, economics, etc. Leaching to correct salt accumulation requires
additional water. '

C—097648
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- 4 Rebommend_ more efficient pre-irrigation tech'ﬁi_ques.

RO " . . —~—

f‘;uppliérs should promote'v 1) tailoring pre-irrigations to meet the actual needs. for
leaching and soil moisture storage; 2) pre-irrigation with an appropriate system

ESS

* Disiribution uniformity: the which will provide good distribution umfarmlty -and reduce to a minimum
-ratio of the minimum depth of ~ undesired deep percolation. A - , S
water infiltrating within a field _ o N y - : P
to the average depth of water The purposes of pre-irrigation are to store water in the root zone for later use by the
infiltrating the whole field. developing crop and for weed control, salt management, seed bed preparation;

. , . composting, and wildlife habitat: Soils have specific water holding cdpacitiés
~ (depending upon texture) beyond which water is not retained in the root zone. -

Mobile Lalss program: Excess water would become deep percolatxon (The Moblle Labs® program could

Developed by DWR's Office be expanded to help in this important area.) - )
of Water Conservation and L ) -

funded by the State Water N
Resources Control Board, the ¢

Interagency Mobile - , T -~ -
Agricultural Water,
Conservation Laboratory
(Mobile Labs) is an
educational and demonstration

Promote/provide evaluations of on-farm irrigation systems.

Irrigation evaluatlons such as those provxded by Mobile Labs and otherconsultmg
services can identify correctable problems such as worn nozzles, uneven. spacing,,
uneven nozzle sizes, excessive run length, etc. Also, evaluations may identify when’

- program involving irrigation and where over- or under-irrigation occurs. For those suppliers which utilize an

systems operation and_ irrigation specialist, on-farm irrigation system-evaluations could be part of the
management. The program’s _ supplier’s overall program, thus supplementmg the efforts of other services or

purpose is to inform farmers of Mobile Labs. (Presently, more than 20 local agencies participate in the Mobile Labs..
irrigation system evaluations, - program, which alone since'1981 has evaluated more than 2, 000 fields in California -
demonstrate how evaluations o about 1% of the total number y - T

. are performed, explain how . -
on-farm efficiency can be . ) ‘ . - . ’ -
increased, and provide:

6.  Provide irrigation management improvement services. . i
~information on irrigation : e : . - _— i -
schedtling programs and . c - L -
techniques. Each mobile ab An on-farm irrigation improvement program conducted throughout the irrigation
- consists of a van or truck with “season identifies problems and the management changes needed to improve field

the necessary fools and
equipment to properly evaluate
all types of irrigation systems,
which are evaluated in the

field by trew members.

irrigation efﬁcxency Information collected through the program can be-used to.
assess current water management efﬁc1ency and identify corrective measures.
(Westlands Water District currently provides intensive irrigation improvement
services to its farmers. In this program the District pays a portion of the farmer’s

Following an irrigation system cost to hire an approved independent irrigation consultant. The consultant
evaluation, improvement evaluates irrigation system performance and management during the irrigation
recommendations are season and makes recommendations for improvement, including an evaluation of
developed and explained to the the benefits and cost. The consultant also prowdes irrigation scheduling services.) -
farmer.

i c-5
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EFrICIENT WATER MANAGEMENT PRACTICES FOR"AGRICULTURAL_ WATER SUPPLIERS

B. Physical'and Structural Improvements

N . -

> ' ~ 1. Pravide and use water-measuring-devices.

; ' > . Supplier delivery systems, as well as on-farm systems, are improved by water-

’ measuting devices, such as meters, flumes, weirs, electric pump meters, and engine

hour meters. These would allow district managers and- the growers to accurately
evaluate the benefits of infrastructural i improvements andchangesmadeinon-farm -

~ - wateruse practlces. Records can n be included with billing statements, showing the

- previous year’s water use for the same perlod for example, and so permit

evaluation of the effects of changes in irrigation management crop selecnon and

~land use practices from year to year.

PIEﬁhing and evaluation of water management programs depend upon the accuracy

of the best available data. Comprehensive and consistent water measurement and

/ : ~ “data collection should be required of all suppliers as the first step in the

‘ ‘ 1mplementatxon of water management policies. g

B o

\

Additional beneﬂts might be greater ‘availability of crop and- regional water
application data. Flow-measuring devices can assist farmers.in gettmg maximum
- benefit from water-and sahmty management practlces

In addition, farmers should be encouraged to voluntarily measure groufldwater
withdrawals..Well monitoring is critical to evaluation of management programs.

P

2. Line ditches and canals or use pipelines when appr_opﬁate.

“In addition to enhancing the
. . - 4
accuracy of water . ’ e “

Seepage and evaporation losses in ditches and canals can be mxmmxzed by
replacement with pipelines or lining with bentonite clay, concrete, or newer pour- -
in-place plastlcs/textxle membranes. To reduce on-farm seepage losses, suppliers -
should consider helping farmers line earth ditches or replace ditches with pipelines,

measurements, an in-gfound
pressurized pipeline delivery --
system allows on-demand -
- delivery to growers, saves ditch ’
maintenance costs, eliminates

- operational spills, evaporation - except where seepage has been determined to be an effective component of a
Tosses, and losses to groundwater recharge program. The costs to xmplement this EWMP may be
phreatophytes. When beyond the financial ability of a water suppher and may require external financing. - .
.. - determined as a cost-effective Care must be taken to identify potential wildlife impacts and loss or gain of — B
measure, suppliers should farmable acreage before implementation. (U.S. Department of Agriculture-Soil -
- install pressurized pipelines. Conservation Service cost-sharing may be available for some practices.) ‘
C-6 )
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EFFICIENT WATER MANAGEMENT PRACTICES FOR AGRICULTURAL WATER SUPRLIERS S e

- .C-8

= ) —

In some areas of California, the price of irrigation water is relatively low, often’

purchased ata flat rate. Thus, other aspects of farming receive more attention (such

as fertilizer or pest management) than water management. Water prices can play an-
important factorin overall water management. A few suppliers already are using

alternative pricing structures for water, such as tiered pricing, either for irrigation
-water or drainage drsposal Any excess funds could be used to improve district
delivery facilities or be loaned o y farmers fo improve on—farm irrigation systems or
management. Deﬁcrts may be more difficult to manage. _

, [N
-~ R N ~ - —

Tiered rates, sométimes also known as block rates, can be designed to increase the

_ price of water for increasing quantities of water delivered to the farmer. Because
~ the price of water plays.an important rol€ in the management of water the basic

purpose is to drscourage the over-application of water.

~ - ~

Tiered rates for surface water sold to growers- in agricultural areas:may be-an.
efficient and practical means to encourage water conservation. As aresult, water
supply districts should senously consider the 1mplementauon of these-rates as
several districts already have. Because of issiies such as ]eachmg requirements,
groundwater substitution, relatlve shortness of surface supplies, crop, soil and

. climatic condmons suppliers mist be free to shape tiered rate desrgns to specxﬁc
‘conditions. © _‘ , g _

- R
~

— : -~

. Increase flexibility in water delivery to.the farmer.

« ; - ,
Many | factors affect the efﬁc’xency of 1mgatlon water use., Among these are soil
texture, uniformity, surface- gradlent length of irrigatibn run,, weed growth trash
from previous plant growth, the chemistry of the i irrigation water, the chefnistry of '
the root zone soil, the depth of the unsaturated zone, wind velocity, humidity, air

temperature, design and condition-of the water apphcatron system, and the degree

~of expertlse of the farmer

1

If all of'the above factors are optimun, but the water to be apphed to'the soil is not
available to the field at the optimum time or iif the optimum amount, the resulting -

- irrigation efficiency will be adversely afﬁected ‘The- uncertamty of weather"

forecasting does not allow a farmer sufficient lead time in ordermg water. Unlike
the operauon of amunicipal water system, an agricultural water suppller s system
'usually is'not _able to furnish.water on demand, and many trmes not even w1th1n
several days of the time at which dehvery is requested. -

Flexibility of the supply is hmlted because a) the supplier may have hmxted access

to the water source; b) the supplier’ s conveyaiice system capacity is limited; c)

_ storage within the supply system may be madequate

— - ~
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ErriCiENT WATER MANAGEMENT PRACTICES FOR AGRICULTURAL WATER SUPPLIERS

“7Arranged-demand water
delivery: the day or days of
water availability are arranged

between the water supplier and

the user; the rate and duration
of irrigation water application
is controlled by the user.

. % Conjunctive use: the
operation of a groundwater’
basin in coordination with a
surface water-storage and
conveyance system. The
purpose is.to recharge the

basin during years of above-
average water supply to
provide storage that can be
withdrawn during drier years
when surface supplies are
below normal.

~

Some supplier systems are limited in ability to serve the farmer on an arranged-
" demand’ basis because at the time the system was designed the value of arranged-
‘demand response was not as well understood, or the investment capital was not _
available to construct such a system. Historically, the supply of water generally was
greater than the demand, thus the value of water use efficiency was not a large
factor.” Some suppliers and some farmers have not yet considered the costs and.
- -benefits of redesigning and altering their supply systems. :

The efficiency of water use is extremely important, but should not-be the sole
determinant for choosing a distribution system. The efficiency-of both capital and
labor use are factors which usually dictate a compromise in system choice.

As the relationship between fl,exii)le water deliveries and the efficiency of on-farm
irrigation practices becomes better understood, there will be increased interest on. .
the parts of farmers and water suppliers to consider operations and delivery system
improvements. - - '

It is possible from an engineering standpomt to redesngn a suppher s delivery
facilities to achieve water savings through. flexible delivery. Farmers may not be
able to pay for the facilities. However, outside entities may be willing to help fund
water-saving facilities. :

v Co-

.4 Develop public information programs.’

(

Suppliers could provide farmers with information on the potential for on- -farm
water conservation. Farmers.might find new ways to improve their own systems.
Many suppliers have excellent information programs which publicize specific
actions farmers have taken and the measured benefits from taking that action. Other ~
farmers then have the opportunity to evaluate those same actions for their own
bénefit. Programs should be developed that explam_}_ly as well ashow i improving -
irrigation management 1s beneficial. - ~ :

—~

5. Promote conjunctive use® of ground and surface waters.

N ’ 7

- Continual, long-term gx;dundwater overdraft is a problem that must be addressed.
Recharge of conserved agrlcultural water and storing it in groundwater basins for’
use during drought emérgencies is a, soundwater management practlce

- Conjunctive use programs make use of the storage éapacity of groundwater aquifers
to allow the redistribution (in time and place) of water from when and where it is
available to when and where it is needed. While planned seepage to groundwater

- - c9
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EEFICIENT WATER MANAGEMENT PRACTICES FOR AGRICULTURAL WATER SUPPLIERS
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by over—application of irrigation water, canal seepage and so forth may represerit.
important conjunctive use measures in sorne areas, incidental or unintended losses
shou]d not be promoted as conjunctxve use. Conjunctive use programs, of
nece551ty, need adequaterechargeand extraction capability. Where it is impractical
for a supplier to 1mp1ement a conjunctive use program, suppliers should consider
a program with other suppliers. It must be recognized that new conjunctive use ~
programs are expensive. The need for dual surface/groundwater systems requires
the additional cost of keeping pumps in standby condition. .

~

.

—
- - ~ -
- - . -
-~

6. . Facilitate voluntary transfers of water between suppliers.

RN

- - N

-~ Many suppliers have internal “pool”” arrangements whereby customers who have
excess water can sell or ‘transfer. the excess to other users within the supplier’s
service area. Kem County Water Agency has a pool ,arrangement to transfer water __
and payments between suppliers within KCWA’s service area. Thus, ‘available -
supplies are maximally used. Lack of flexxblhty in transferrmg excess water could
ead to a “use it or lose it” phllosophy that does not encourage conservation.

2 s " -

~  Water supphers should work to remove or miti gate any unnecessary barriers to the
~  voluntary transfer exchange or marketmg of conserved wafer.. _

- ° ' —

7. Adopt performance goals where approgriate. -

Management techniques driven byperformance goals and: momtorec,Lby accurate
measurement can lead to more efficient water use. Forexample performance goals
could include_reduced system losses;- improved irrigation efficiency,, reduced
seepage, and 1mproved drainage management.~ ° __~

. N N
8. _ Facilitate voluntary retlrement of land (from lrrlgatlon) Wthh is not
. economically. feas:ble to farm. _

-~

_ The water supplier does not have the authority or the responsibility to determine - -

whether land should be retired fromiirtigation. In the event the land owner makes
'such’a “decision, the supplier-should facilitate alternative beneficial uses of the
water. (Retiring land fromi lmganon may create probleins involving weed and pest
control and toxic soﬂs ) ~ -

C—097654

C-097654



p = - - = p— — - 7Y
EFFICIENT WATER MANAGEMENT PRACTICES FOR AGRICULTURAL WATER SUPPLIERS ’
) N h . ! ’ -
) -~ 9. Encourage use of reclaimed water that meets all health and safety criteria.

7 .

... Useofreclaimed water for agricultural irrigation purp\ose/s should be in accordance
- - ‘with provisions of Séctions 13550, 13551, and 13552 of the California Water Code.
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- . lntroductlon

N - -
Water is the hfeblo’od of California: for agriculture, for mumcrpahtles and industry,
and for the environment. We are faced with harsh realities: an uncertain economy;
unpredictable water supplies marked by multi-year droughts; a burgeoning population
that must be fed, clothed, and housed; and declining fish and wildlife- resources,
5 . ‘ several to the brink of extinction. Cahfomla s State Water Resources Control Board
and also federal legislation now are requiring major actions to restere fish and aquatic
conditions, especially in the San Francisco Bay-Delta E’stuary and its tributary
watersheds. New water projects in Cahforma are unlrke]y until the urban: and
agricultural sectors exhaust the opportumtres for using already-developed supphes to

their optimum potential, K : ,

.

- ~ . Current conditions have created increasing competition for water now dedicated to
’ - urban and agricultural uses. Additionally, it is recognized that there is not unlimited
’ water that can be transferred from agriculture to satisfy urban growth in California.
_ _ There is acommitment that a larger share of California’s water is needed to restore and
~ - " maintain aquatic environmental resources thathave been 1mpa1red by water development

projects.

- o "~ Advancesin plant genetics may yield varieties of crops that require less water per unit

‘ ’ of crop production or have a higher salt tolerance than current varieties, with resultant
agricultural water savings. In dealing with current realities, it-is recognized that

advances already made in irrigation science -- the subject of thls papér -- are yielding .

- " : ~+ more efﬁcrent water use now.~ : o .

1

~ How much water can be generated by agncultural water conservation is a question that .
has been before water professronals environmental supporters, and the public for the
‘past decade. This question has two 1mportant considerations: how  much can be

' achieved by the actions of water suppliers and hew much by improvements in farm "

' ’ irrigation practices? )

Questrons about agrlcultural water use and conservatron should be addressed against:
_ a prOJected 11 million i increase in the state’s population by the year 2010; greater

o ' allocations of existing water supplies to fish, wildlife, and other environmental
purposes; the effects of water avarlabrhty on California’s food supply, and the effects
of water supply on agricultural exports and the likely i increase in food imports, with

- resultant 1mpacts on the state’s economy.

= —

Agriculture, in addition to k)j:ihg a stable and major element of California’s economy,
is both a way of life and a livelihood. These are significant factors in understanding
the differences in objectives in c/lomes’tic use of water vis-a-vis agricultural water

h . . : E N ) A'D—'l
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R C requlrements * When making dec151ons, a-farmer must take many factors into.

' consideration (discussed under “Farming Is A Business,” pages D-4 to D-6). While
- , economic considerations are pnmary to farmers consumer ch01ces dictate what a”
e farmer grows: - N

- . -~ ~

Background | -

_The Agricultural Co'hservat‘iori'Task"Force:(AC’I:F} of the . State ‘Water Conservation -

Coalition (a joint preject of the Southern California Water Committee and the
o : northern Califoinia-based Committée for Water Policy Consensus) has completed a
policy statement and list of Efficient Water ‘Management Pracuces (EWMPS) for
agricultural water supphers The Coahtlon believes that on-farm practices may

account for a significant portlon of the pQ{entlal for water conservation in California.

and requested the ACTF to prepare an on-farm practices paper.

l}ll.' Purpbses]Objeefiveé o -

N ot d f - o~

involved in irrigation management decxsmns -

- i
~

_The other pnmary purpose of this’ paper is to1dent1fy and p_romote the aggressive
implementation of those on~farm practlces that will economically improve water use
efficiency. While agricultural water suppliers cannot mandate on-farm water use,
farmers are urged to support programs Tor incentives and disincentives that will
encourage efficient on-farm use ‘of water (e.g.;-pricing policies, loan programs,
drainage fees, technical and transfer assistance, and so fprth) The use of i mcennves
~ and dlsmcemlves can mﬂuence more efficient use of water. -

o Key 6bjgctiye§ of _efﬁcient, effeetive on—farm practices are to improve and inCrease
o o the quantity and quaI’ty of cropyield, withassociated economic and water conservation

benefits. There aré likely to be long-term financial benefits to. irrigators from .

_ 1mplementmg efficient on-farm pracnces ,
An additional parpose of this paper ‘is to round out the total picture of water
conservation and efficient use opportunities in California; to help ensure that the
- ) _breadth of water issues is addre<qed (The Coalition’s scope of work on conservation

. and efﬁc1ent use also mcludes urban conservation; reclamatxon and reuse; and

C—097658

- ‘ The objecuve of this'paper.is twofold. One of the pnmaxy purposes is to enhance the
- public’s understanding regaiding agrlcu]tural water .use and the various factors =
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- ~ voluntary water transfers and exchanges.y In terms of agricultural water use, the

: o supplietlevel and the on-farm level both nee@ to be considered. There are differences
) .. between what can be done by agricultural water suppliers and what can be done on- -
farm regardmg conservatlon opportunities. N ’ '

= _ : =
- TheCoalition’s efforts are concentrated on identifying the ran ge of policies, programs,
and practlces thatwill achieve conservation or more efficient use of Cahfomla s water
resources. It is not the purpose of the Coalition nor this paper to recommend what
should be done with any water conserved through implementation of efficient on-farm

- _ practices.

-~

— -

-

| YA Gwdmg Prmcnples o

~ The Coalmon urges farmers to adopt the followmg principlesin managlng agr1cultura1
-  water supplies, recognizing. that there ex1sts a wide vanety of condmons and
- - - objectlves throughout California: _ -
1. Recognize that appropriate stewardship of agricultural land and water
resources contributes positively to maintaining a quality habitat for-

- o people as well as for flsh andwnldhfe resources. . -

s

> S 2 Strive to minimize the amount of lrngatlon water to produce crop
yields consistent with economic conditions and long-term productivity.

—- N
— ~ ~ P
i ~ . ~ : —_

oo .. - B

g 3. Adopt-water management practices that benefit and preserve long-term
groundwater resources w1th respect to quality-and quantlty

s

o 4. Set and meet eff' cnency targets for various ‘water conservat:on
I - measures. _ -~

-

- ~

~ ~ -

B 5. Maintain a Iong-term view of the use of Iand and water resources and
- L also give attention to drainage and salinity |mpacts on productlwty of
- |mmed|ate and downslope lands.

D-3
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. ON-FARM_PRACTICES . o -

6. Use appropriate irrigation technigues and hpdate irrigation- eqdipment
and’management as they become economic and as indicated by the
best available sc:entlﬁc mformatlon. - : -

o N '\ -

7. Plant crops and varieties that are consistent W|th market opportumtles,' oo
< o- the cost and avaIIablhty of water, and other factors ‘

- o 8. Seek resolutnon toJocal detrimental effects to others from changes in \
’ tallwater flow or water quality.

- 9. Consider proposals for water transfers that will benefit both buyer and
seller, taking into account measures which resolve third- party and . :
other impacts. s

-

V. Farming Is A Business
- N . : _
'\ «  The publ?c should understand that farming is a business and must genAérate income to
provide a comparable return on investment, labor, managen{ent and risk. as withany
viable economic enterprise. As abusiness, farmmg involves decmons based onmany

crmcal factors . . ~ .

~ 7

- 1 Water supply

- a. reliability “ -
b. cost o , B o SR -
- A qual-fty . _\ o » \ ‘.
| d. (iuantity ‘

e. source (surface or well) » " , : ' o
- 2. Regulatory re:]uirements

- - . - - L N
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ON-FARM PRACTICES o

3. - Economics

a. market conditions for crops produced

- RS

g T b. production costs
C. ~crop prices ' - A ~

4. Soil-and topography B B

/.
5. Climate

a.’ t?mpératu?e (heat, frost, growing season) i ‘ -
:b.;ra{nfall“(amorunt and timing) / !

c. wind conditions
. : N : y
6. Labor availability and cost

7. Infrastructure

Hand-move sprinklers in
mature orchard.

‘ . Farmers must economically manage all farming inputs, including the cost of irrigation.

A few years ago the cost of irrigation was a smaller part of crop production costs.

- ) \ Irrigation costs have dramatically increased in recent years due torising environmental

' requirements and to rising energy, water, and labor costs. This has reduced the -

. farmer’s profit margin and increased the management required to control irrigation
-costs as much as possible. :

D-5
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ON-FARM PRACTICES

L

- 7 Pressurized systems often are suggested as the way to conserve water such as -

changmg from flood irrigation to spnnklers _Whether gravity or pressunzed awell- -
*desxgned and we!l—managed system appropriate to the field’s terrain, soil, crop, and

flow constraints can achieve the maximum attainable distribution uniformity over the’

life of the system. On-farm irrigatien evaluations conducted by the California =~ . =
Depanment of Water Resources and others indicate. that the management of _the
irrigation system is, in \ fact, more important in 1mprov1ng 1mgat10n efficiency than the -

type of irrigation system utilized. Furthermore thé costof more intensive managerment
usually is less than’ 1nsta11mg and operanng a}tematxve systems Good management
max1mlzes the\efﬁmency of any 1mgauon system -

- b . . .
- ~ . -

‘Farmefs must capsider 1ncreased ] energy-requirements, as well as associated economic -
. and environmental costs, required'to operate a pressurized system. Labor costs and . o
availability and 1mt1a1 capital costs also must be werghed by the farmet before any .
system is selected : TR

~

P

|

V] Promotmg On Farm lrngatlon Efﬁaency/m
Generar‘ . » .

— - “~, / - ©

’ - . N - 4 .

improvements in on- famr 1rr1gat10n efﬁc1ency should consider the effect of_such
improvements on locally available water supplies and possibly on other factors,
mcludmg water quality and energy use. - “

- e :

The followmg guldehnes may be useful: Farm i ungauon practices that reduce runoff
or deep percolauon may decrease the quantity of water farmers must order or pump
from their wells, but generally will not make water available for alternative uses Only
those pracflces which reduce evaporation. from water or soil surfaces,’ reduce

o evapotranspiration, or reduce unrecoverable losses to saline water bodleS’can provrde

-

water for altematlve uses

~ : L.

Studies over many years have sought to quantlfy potentials for real water savingss,
Estimated savings depend upon conditions and assumptrons made._ In brief, little

water can be conserved in ‘areas where retumn flows (surface_ flows- and deep
percolatlon) generally are now being reused, such as in the Central Valley. In those ™
situations where more efficient practices do not lead to real water savings, attention -
to-such practrces still may be important to reduce leaching of plant nutrients, lessen
degradmg groundwater quahty, reduce dramage needs, and possibly increase net

feturn per acre. -~ . : : . ~
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ON-Farm PraCTICES P \ _ - .

“ .~ . - . Efficient irrigation management requires that precise, controlled quantities of. water
be applied evenly throughout the field. Attainable distribution uniformity (DU) sets
. the upper limit of i irrigation efficiency (IE), unless the field is under-irrigated. As its
‘fiame implies, DU is the measure of how evenly the water infiltrates into the soil profile
_ '[E = Irrigation Water " -across the field. IE measures how efficiently water is apphed to meet beneficial uses.!
Beneficially Used/(divided by) Beneficially used water (BU) is the amount of irrigation water that satisfies a portion
Irrigation Water Applied x 100 or all of the following: evapotranspiration, leaching requlrement specxal cultural
e - practlces and/or stored in the sorl for use by- crops. ‘ '
N . ~ ..
" The leaching requlrement is the amount of water requlred toflusha sufﬁcrent quantity
of accumulated'salts from the root zone downward to maintain full crop  productivity.
All 1rr1gat10n water naturally contains salt. Many soils in irrigated areas contain
" natural salts and additional salts result from weathering. High concentrations will -
reduce crop-yield.” As crops utilize the water, salts are left behind in the soil. These .
~salts must be leached out 'to maintain germination and crop productivity.

IE ean be used to determme how efficiently 1rr1/ganon(s) are performed on a smgle

field, a farm, or on a large area-such as an irrigation district. Seasonal Application

Efficiency (SAE) is a . term used by some agenc1es to estimate area-wide irrigation
" SAE= (Evapotranspiration - efficiency.? . - . T

Effective Prec:pltatlon + ' ~ . )

Leaching Requirement Depth e average DU of- rrngatron systems- evaluated by the California Department of
) ;Xs;fdfgr f:“”;?‘:;fﬁ"ces) Water Resources, Resource Conservation Districts, Westlands Water-District, and
~ Y)APPHECWAET - Hther entities is now about 70-75 percent. System design and management were found
-tohave greater 1mpacts on DU than the type of system. Analysis of the evaluations of
some 1rr1gatron sysStems shows that the DUs of well-managed production=scale fields

- . irrigated by furrow, sprinkler, or trickle systems rarely exceed 80 percent during the

-system’s life even though some DUs are higher on smaltresearch plots. An average

e ' ‘DU of 80 perceni is sonly attainable for a system that is properly designed when the field
 terrain, soil texture and slope, and crop are considered. A system with an average

apnual field DU of 80 percent can be expected to achieve'a maximum JE of 75 percent

when 1mgauons are properly timed, the soil is well-drained, ,and portions of the field

T are under-1mgated Under-irrigation in any part of the field results in increased soil”  _

salinity and reduced crop yields. Therefore, additional water must be applled to the N

. R entire field. This would reduce the attainable irrigation efficiency to 73 percent These
B ' efﬁcrency goals may "be unrealistic under some farmmg conditions.

)

The destmanon of the applied water (AW) is shown on the following dlagram (page

. D-9). This diagram graphically shows water movement through thesoil when all of-

A : it is applied at-a DU of 80 percent. ‘This diagram shows where 36 inches of AW goes
- when it is used to grow a crop. Minor evaporative losses account for 6 percent (2-1/

4 inches) of AW. About 26 inches satisfies evapotranspiration (ETAW) and 7-3/4

~  inches goes to leaching and deep percolation (DP). The 7-3/4 inches of DP is not

7~ : - . D-7
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uniform across the field. It varies from 0 to 16-3/4 inches. The leaching requirement

“depth (LRD) is one inch, the minimum amount of water required to maintain salt-

- balance in.the soil profile. The remaining 6-3/4 inches of deep ‘percolation may be

- . used later by a deeper rooted crop or percolate into a useable aquifer. Deep percolation
is only lost if its final destination is a salt sink or saline shallow groundwater.

~ .

Furrow irrigation of cotton.
Water (in this photo) is”
delivered to furrows with gated
. surfate pipe.

D-8
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ON-FARM PRACTICES

‘Technical guidance and assistance is available to irrigators from a varjety of sources.
’ ‘Farmers are urged to avail themselves of the many opportunities to benefit frém such
assistance. For example, 1mgators are encouraged to obtain mformatxon from such

entities as: -7 N )
1. University of Caﬁ'fornia Cooperative Extension agricultura] programs
. c . A - ' ‘ -~ -
’ 2. us, Department of Agrlculture i L =
~ ' v . - U.S.Soil Conservanon Servxce BN
A . - U.S. Agncuitural Research Services -
) P ' : - US. Agrlcultura] Stablhzanon & Conservation Serv1ce
3. u.s. Department of the Interlor
. , . “ - _ U.S.Bureau of Reclamation R
_ . ) R ; 4 /§\ >
. ) 4. Local Resaurce Conservation District _ .
5. Cahfornla Department of Water Resources (e. g., CIMIS, Moblle Labs program,
-~ Ag Water)
"~ 6.~ -Agricultural research infermation available from various colleges universities
' and public and private sector publications
. 7. Irrigation design and management cdr‘\sultant_s‘(pubii'c and pﬁvate sector)
8. . Agricultural water suppliers ) -
N 3 = i
On-farm irrigation efficiency is affected by a variety of "faetorsl,, including: "
1. Management -

13

‘ Th\e goal of any commercial farming operation is“to maximize farm profits by
- ' ~ managingthe operation’s inputs and risks. The importance of good famzmanagement'

" cannot be overemphasized. Water resources management is only one aspect of the

. operation’s overall management needs. Other management needs include: land
- " -use, crop growth, fertility, financing, labar, equipment, pests, disease, weather,

) government regulations, groce’ssing, storage, transportation, marketing, and

. accounting. Management priorities must be weighed against one another “as

< ~ measured by their impacts on profits. Also, management priorities must be
- " adaptable to changing conditions. o

D-10 ‘ R T
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ON-FARM PRACTICES ' : .

. - 2. Soil Type and Topography

- i~ : ) __ _Soil charactenstlcs and topography affect crop selectlon irrigation method and -
: ’ - irrigation scheduling, as outlined in the following paragraphs. Coarse or fine-
textured soils and sloping lands often present problems which determine crop mix
and irrigation practices. . ; -

~ - o~

- , ; ) 3. Crop Selection

. - ©~© _ Crop selection, from a cultural perspectlve, should consider: local clxmatlc

Co- " conditions; availability and quality of water; soil type, depth, and infiltration rate,

’ Some examples of poor choices would be orchards on poorly-drained soil, almonds
. where frosts occur into March beans on flat, tight soil, cotton where summer nights ~ . "~
: ; are cold, or rice on sandy soil. There are, however, times when farmers, for
) . ) ' ecanomic reasons, plant crops for which the area or soils are not optimal. Growers
v - attempt higher net return crops even though théy may not be best-suited to their
farm. Farmers are not always in a position to sxmply choose the crop best adapted

- : . to the area.” .

> 4 Suitable lrrlgatlon Method

P v o " The method of i irrigation and system design should be suited to the water supply,
. crop, land configuration, and soil. The least costly form of irrigation.is oftén furrow
and borderstrip due to their relatively low energy requirements and hardware costs.

Matching the irrigation system
to terrain is very important, as
illustrated by this drip-
irrigated orange grove.

D-11
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ON-FARM PrACTICES . - -

- - — -

These methods can achieve high effic1en<:1es partlcularly on medmm to fine -

textured umform soils, especially when tailwater is re-used. Low efficiencies can

. ‘occur when these methods are used on very high intake rate soils and fields with

' ' significant variations in s6il textures in the direction of irrigation. Both cross slopes

: (side-fall) and irrigation runs (end-fall) should be appropriate and uniform, Land

- ’ ’ gradmg can reduce both slopes and r remove undulations but deep cuts and fills or -
- shallow soils can make this practice very costly or 1mpractxcal and adversely affect

T T - soil productivity. .

- -

N ‘ - Sprinkler and rhicro_\(dfip,\ minisprinkler, perforated tubing). irrigation methods
' . " with potential for-high irrigation efficiéncies are suited to many crops and terrain.

However, sprinkler efficiencies can-be low in windy and high evaporation areas.

The practicability of sprinkler and micro can be limited due to-relatively high
. . system costs, energy requirements, and/or labor requirements. Sprinklers are not
- recommended where poor quality irrigation Water can damage crop foliage. Drip
¢ o ~irrigation is not now proven practical on full ground cover crops such as pasture,

-

- _grains, and alfalfa, = ) v -

I
N

‘,/
KA

- . L - - . -

o ' . 5. Irrigation Scheduling

eriézition scheduling involves the decisions of when to irrigate and how much
— ~water to apply. Decisions based on tradition and experience may be improved by

/" a more scientific approach,. whlch can lead to greater irrigation efﬁc1enc3¢and the -
_ potential to increase  crop yields. Scientific irrigation schedulmg/ ‘generally
. , , - " involves estimating an allowable soil moisture depletion and predicting the rate of
‘crop evapotranspiration (ET) to forecast when the next. irrigation should occur.
Factors taken into consideration include: crop type and stage of.growth, method _of .
irrigation and-application system c_haracteiistiés, potential ET based on climatic -

o

Laser leveling can greatly
1mprove distribution
uniformity of an zmgatlon
system.

D-12 - , , o N
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ON-FarmM PRrACTICES

factors, and soil water-holding capacity Improved irrigation scheduling practices

may identify fields that currenfly dre over-irrigated but also may 1dent1fy the need.

to apply more water to fields that are under-irrigated.

Ideally, the water delivery system allows the farmer tq receive water.on the’ day

- required by the crop and at arate and duration that will replenish the soil moisture

depletion while minimizing losses. Under these conditions, ‘when water is
available on demand, scientific scheduling can be implemented, with the potential
to significantly improve on-farm irrigation efficiency and crop yield. Hawever,
unlike urban water supphes irrigation water is rarely available 1mmedxately on

demand. Instead, most farmers have to order water one or more days in advance =

of the scheduled date, making it difficult to respond to changing weather and field
conditions. Furthermore, water may not be available exactly when-ordered or it
must be taken at a fixed rate or for a fixed period of time. These constraints reduce
the potential of irrigation scheduling to improve irrigation efficiency. The most
constraining situation is when water is delivered “in rotation” so that the farmer has
no control over the irrigation date and usually only limited control ove- the rate and
duration of delivery. In this case, the potential benefits of scheduling -- improved

* crop yield and reduced water use -~ may be very limited. The potential of irrigation

scheduling to improve efficiency varies widely throughout California, due to the
widely variable conditions under which 1mgat10n water is available to farmers

-~

N ~ - . -

Irrigation Cost — o .

— \

Superficially, the unit total cost of agricultural water appears to be much lower than
forurban water. However, a valid comparison can only be made after considering
a number of factors. The cost of agricultural water delivered to the farmer

- represents only a fraction of the irrigation cost. At the source, urban water costs

are comparable with the costs of agricultural water, butincreases in total cost on
the way to the faucet. Urban water must meet evermore-stringent drmkmg water
standards and may be delivered from relatwely new facilities such as the State
Water Project, conveyed hundreds of miles through open canals, lifted over
mountain ranges, treated, tested, pumped through complex distribution systems,. =
and billed by the three-hundredth of an acre-foot. Urban water customers also
enjoy greater supply reliabil_\ity than farmers; state law gives priority to domestic,
use of water over irrigation use. '

- ~.

Agricultural water, on the other hand, is untreated and s often delivered fromolder,
local systems that have long since been paid for. Farmers must invest hundreds of
dollars per acre for land preparation and/or pressurized delivery systems and
booster pumps, as well as pay for energy, water management, irrigation labor, and
reuse or dramage ~

C—097669
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i

~L

i

" Capital Cost: Cost 6f
replacing, expanding, and/or
" improving irrigation -
"7 - wequipment. The annual capital
cost is determined by
+ amortizing the acquisition cost
over the tife of the equipnient.
- Examples of capital items:
gated pipe, conveyance pipe,
sprinkler pipe, heads and
s -~ nozzles, booster purhps, drip
lines, and filtration equipment.

*Operation and Maintenance
Costs: Costs of labor,

- equipment, and-material to

.~ operate and maintain an

irrigation system. EXarrrples:
Installing and removing gated
pipes or ditches, moving

. sprinkler pipe, setting and
adjusting flow rates, and- _
repairing jrrigation systems.

*Management Cost: Cost to
determine when to irrigate and
“ how much to apply.

PR

7.

< . . - &

The following table provides examples of costs to apply one acre-foot of water to
one acre with: a gated pipe furrow system with a one-eighth mile run and tailwater
reuse; a hand-move sprinkler system; and a drip/trickle system ona 160-acre cotton
field in the Western San Joaquin Valley. It takes about 3.0 acre-feet of water per
acre to obtain maximum crop yields. Thesecosts are typical for properly designed
systems. In addition to cost, system selection should be based on field terram soil
texture, water supply, and energy avar]ablhty andfcost

y : - -

lrrigatiqn Costs per Acre-Faot of Applied Water

g i Furrow ~- - Sprinkler “Drip )
Capital® $30 $19. T ses . .
o&M?* i 19~ i . 33 1t
Energy o 2 .26, 9
Water 25 25 25 '
Management® 4 4 4

- TOTAL $80 $”110’L $117
Source: Westlands Water District Irrigatio;z Co;t Evaluaio_r, . ’ ) ~ ,

. Many farmers also pay taxes or assessments to the agricultural water supplier above
“and beyond water rates, which further increases the cost of i irrigation. These taxes -
and assessments may be used to-pay for water distribution, drainage collector and ;

management systems,“and other capital, operations and mamtenance costs, and
legal defense of water rights and contracts.

~ [ N ~ . ) . -

Reliability of Supply

8

The irrigator who has areliable supply of water at a reasonable costcan be expected -
to continuously improve his efficiencies. The farmer with an unreliable water
supply is. less able to mvest in lmprevements that would increase irrigation
efﬁcrencres : = - : ~

~ .

Considerations for Irrigators Pumping from Groundwater T

durmg times of drought. - - ) . A

Many farmers depend in part or entirely on groundwater fori ungatron In areas with

- frequent inadequate surface water supplies necessary for agricultural water needs; -
the conjunctive use of surface and ground water supplies is-vital to farm success. '
When surface supplies are plentiful, groundwater pumping decreases, providing an
opportunity for the groundwater basin tdrecharge. Groundwater pumpm g 1ncreases

C—097670
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ON-FARM PRACTICES

4
Costs are associated wrth groundwater use in addition to the ever-increasing energy

costs required to pump the water. Equipping and installing a groundwater well can -

cost a farmer in excess of $250,000 in parts of California. Even so, there is no
guarantee that the well will initially and continuously provide the desired flow and/

or water quallty Costs are also incurred for’ operation, maintenance, and repair.

Farmers who depend on groundwater are often limited in‘the types of erops they can
grow. If the wells produce poorerquality water than surface supplies, farmers may
oonly be able to grow crops which are moderately to highly salt tolerant. Also, extra
-water may need to be applied to leach the soils to maintain a salt balance.
Farmers who rely on well water risk pump and well fatlures \If a pump or well fails

" during periods of high crop water demand, a whole crop may ' be lost. And as water
levels declme durmg a drought, energy costs also greatly increase.

VII. List of Specific On-Farm Practices

Growers are encouraged to aggressively -implement appropriate, reasonable, and
economically-justifiable on-fafm water management practices. These are listed
below to provide a summary of practtces s that are currently in use in California, some
of which are in the forefront of technology For the general public, this list serves to
illustrate the complexrty of irrigation as a science. For the farmer, this may serve as
a checklist and to encourage investigation ‘of possxble 1mprovements to- current
practices:

-

A. Effectwe General Water Management Practices -

Regardless of the method of i irrigation used (e.g., furrow, border strip, level-basin/
border, hand-move :sprinklers, solid_set sprinklers, and micro irrigation); certain
guidelines should be considered routinely as,applicable to any method of irrigation.

“

1. Occasionally conduct irrigation system evaluations, such as those provided

by Mobile Labs or srmtlar services, to provide feedback on distribution
- uniformity (DU) and irrigation schedulmg decisions.

2. Seek the assistance o’ffarm advisors, im'gati_on consultants, Soil Conservation. . ~

Service or other resources 10 help identify water management improvement
opportumtxes and to assist in the adoption of economlcally advantagéous
practtces

< - D15
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“ON-FARM-PRACTICES

™

' B.

Practices Specific to Common Irrigation Methods

¢ e

3. Know _your-soil. Keep a map available with the soil description, including

important physrca/l characteristics of soils such as texture, soﬂ depth, water-
holdmg capacxty, soil salinity, and 1ntake rate. -

semm O

4. Monitor soil proﬁle salinity throughout the ﬁeldto assure that aroot-zone salt

balance i is bemg maintained. . . . -

o — - -

-

5. Hire, train, and—retam 1mgators skilled in effect}vely managing watér and the

1rr1gat10n equlpment involved.

Listed below aré practlces for each of the most common irrigation methods used i in

— 1), Increase the rate-of water advance to the end of the field by:

. California. Itis important to note that several of these prac’uces may not be effectwe
" or necessary in some areas. -

-1. FURROW (Sloping) e T

N

Practices to Optimize Uniformity of Water Application -

a) Using high initial onflow rates to each furrow.
b) Using relatively short furrow-lengths.
c¢) Laser grading for a uniform slope (remove high and low’ spotsL

d) -Laser gradmg fora Steeper slope. S, -
e) Using* torpedoes or other rnethods to smooth furrow surfaces dfter

cultivations. o S -

. o~ ) <Lz ~

2) Respond to soil texture (water intake rate) vanatrons 1n the field by:

- a) Using surge irrigation. ’

by Consider changing to sprinkler or micro 1rr1gatron méthods. -

P

o

: Practrces to Efﬁcxentlv Control Tailwater - -

1) Reduce onflow rdtes after water has advanced to the end of the field.
2) Capture runoffin a properly Qlanne d and designed tarlwater recovery-
system. -

" 3) Re-use captured runoff in an efﬁcrent manner.

4) Take advantage of tailwater reductlon features available with surge
irfigation. . L C .

Practlces to Respond to anh Intake Rate Soils -

1) Use surge 1rr1gatlon -

'2) -Switchto portable sprinklers during hrgh mtake rate periods.

3) Irrigate less frequently \consuiermg crop water stress tolerance)
4) Imgate alternate furrows. ~

C—097672
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- ON-FA_RM PracTiCEs

-
; Furrow irrigation used in
grape vineyard,
5. , d. Practices to Optimize Water Application Timing and Amount Decmons
' - . e - 1) Develop a water budget irrigation scheduling strategy which consxders
- . each of the following:

- a) "Allowable or desirable crop water stress.
b) Available water—holdmg capacity within effective rootmg depth
. of crop.
- K ) - ¢) Water availability and/or dehvery constraints. 3
- . A ) d) Very small water applications (1" - 2*) result in poorer uniformities.
’ " ' e) The ability of rainfall to meet pan of the seasonal crop water
. N requ1rement (effective ramfall) i
f) Timing of farm cultural pracuces such as cultlvatnons fertxhzer
apphcatxons harvest, etc.
2) To help decide when to irrigate,\track crop water needs directly by~
‘monitoring soil profile meisture (e.g., by sample and feel method or
- - o - with moisture-sensing devices) and/or plant stress techniques (e.g.,
with leaf water potential or infrared devices). In addition, climate- -
based crop water use techmques such as CIMIS should be utilized to
" account for soil varlablhty and to simplify momtormg .

3) Use a soil moisture (deep wettmg front) probe as a tool to help deCIde
when to shut off the water. ~ . . .

: , . ) 4) Install and utilize water flow meter/measuring devices or methods to
o~ monitor the flow rate so that the volume apphed to each irrigation set can
. be calculated.

- - - o , "~ D-17
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“'Sub the beds™ practice.of
" running ifrigation water in

furrows until the tops of the

beds are darkened with water

(via water moving by capillary ~

action. from furrew into and up

the beds between the furrows). :

N — ~

. s A~

. 5) Record irrigation dates and amounts applied to each field. Then, regularly
y compare soil-based. and/or CIMIS- -type crop water use data with actual
' water application records to serve as a check on u:rrganon schedulmg
decisions. : B
6) Advocate and support fFexrble (frequency, rate and duratlon) ‘water
R dehvenes/from supphers |
I ir’rigation set times required to “sub the beds™ result in excessive deep
percolation from the bottom of the furrows, consider: :
‘a) Probingthe beds to check for actual adequacy of wetting (it is usually
-not necessary to completely “blacken” the tops of the beds)
b) Re-conﬁgurmg future beds (making them lower and/or narrower) to
reduce subbing time. ~ -
c) Change irrigation methods to sprinkler or micro to better provxde
near-surface moisture.”

— LS . s

-

2. BORDER STRIP (Sloping) -
a. Practices to Optimize Unif(;rmity of Water Application e
1) Encourage equal water “standing time” throughout ‘each border strip
.. _ length by matching the water advance rates (water covering the surface)
~ with recession rates (water leaving the surface) by: ~
a) Estabhshmg (tracking) the water recession rate. ) RS-
b) Producing the desired advance rate by:
- Increasmg or decreasmg the onflow rate to each strip
- AdJustmg border spacings SR
-Laser gradmg for a uniform slope
-Laser gradmg fora mmrmum cross slope and desrred 1mgat10n slope.

- - —
N

_ 2) Respond to srg_mﬁcants soil texture vanatlons (water intake rate) wrthm
- each smp by changing to sprinkler 1mgatlon

.

. b. Practices to Efficiently Control Tailwater g
- 1) Shut the water off before it has advanced to the. end of the field.
2) -Capture runoff in a properly planned and desged tailwater recovery
system )

-3) Re-use captured runoff in an efﬁcrent manner.

~

c. Practices to Obtimize Water Application Tfming and Amount Detisions
1) Develop a water budget irrigation schedulmg strategy which considers
- eachof the followmg ‘

C—097674
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3. LEVEL-BASIN/BORDER IRRIGATION (dead level)

a.

a) Theamountof water whichthe Strip will “take” (infiltrate) uniformly.

b) Available water-holdmg capacity within effectxve rootmg depth of
crop. - ‘ .

‘c) Allowable-or des1rab]e crop water stress. O

d) Water avaxlablhty and/or delivery constraints.

e) The ability of rainfall to meet part of the seasonal crop water.

— ‘requirement (effective rainfall).

) Timing of farm cultural practices such as cultxvatlons fertlhzer

applications, harvest, etc. .

2) To help decxde ‘when to irrigate, track crop watér needs dlrectly by
“monitoring soil profile moisture (e.g., by sample and feel method or with
moisture-sensing devices) and/or plant stress techniques (e.g., with leaf

< water potential or infrareddeyices). In addition, climate-based crop

water use techmques such as CIMIS should be utilized to account for soil
vanablhty and to 31mp11fy monitoring.

PO

3) Use a.soil moisture (deep wetting'front) probe as a tool to check the
adequacy of irrigation. .

4) Install and utilize water flow meter/measuring devices or methods to
_monitor the flow rate so that the volume applled to each irri gatmn set can
be calculated

5) Record 1rr1ganon dates and amounts apphed to each ﬁeld Then,
regularly compare soil-based and/or CIMIS-type crop water use data with
actual water apphcauon recordstoserveasa check onirrigation schedulin g
decisions. ~

—~ -~

- 6) Advocate and _support flexible (frequency, rate, and duratlon) water

deliveries from suppliers. : . ~

= o

_— . a

Practices to OEtimiie Uniformity of Water Application

- 1) Basin design should consider: ~- -

a) Level basinsshould not be used on high-intake rate soils. -~ - -

b) There should be little water-intake rate variation (uniform soils).

c) - Water onflow or delivery rate should be adequate to cover the basin
quickly enough to assure uniform application.

d): Basin must be precision leveled. - -

- S P
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AR T

4.

b. Practicesto Optlmlze Water Application Tlmmg and AmQunt Declsxons
1) «Develop a water budget i 1mganon schedulmg strategy which con51ders
- each of the following:-. : N
a) Allowable or desirable crop water stfess
. b) Available water-holdmg capacxty within effectxve rootmg depth of -
~ crop. - '
“c) Water availability and/or delivery constraints. _
'd) The ability of rainfall to meet pan of the seasonal crop water
. srequirement (effective rainfall). h
e)_ Timing of farm cultural practices such as cultlvatlons, fertlhzer ’
apphcatlons harvest etc. -

- zc

2) To help decide when to 1mgate track crop water- needs dlrectly by
monitoring soil proﬁle moisture (e.g., by sample and feel method or with
moisture-sensing devices) and/or plant stress techmques (e.g., with leaf
water potential or infrared devices). In addition, climate-based crop water

use techniques such :as " CIMIS should be utilized to account for soil
varlablhty and to simplify monitoring. '

3y ste a soil moisture (deep wettmg front) probe as a tool to check the  _
” adequacy of irrigation. 7 A : ’

~—

4 Install and utilize water- ﬂow/meter/mEasuﬁng devices or methods to
monitor the flow rate so that the vo]ume apphed to each u:ngauon setcan
be calculated. = - :

~ -~

5) Rec.ord irrigation dates and amounts applied to each field. Then, regularly
. compare soil-Based and/or CIMIS-type crop water use date with actual
water application_records to serve as a check on 1rnganon scheduling

dec1s1ons ] -

-~

76) A Advocate and support ﬂex:ble (frequency, rate, and duratlon) water
dehvenes from supphers

Ed

HAND-MOVE SPRINKLERS - o - -

a. Practices to Opnmlze Uniform W. ater Application
- 1) Have new systems designed by a competent 1rr1gatlonde51gner ~-A good
de51gn will provide: =~ = ° .
a) Adequate mainline and lateral sizes, and agpropnate system layout
" considering topography; to minimize pressure variations.
. b) Proper sprinkler head spacing and lateral move distances to provide
~adequate overlap. L - - - . ~

- e R R
- L RS RRT T N GRNROR RIR N  ATE TN
. e A A A PSR Y TN IR L b
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SN

Hand-move sprinklers in
operation.

PE—

-~

¢) An application rate less than the intake rate of the soil.

"d) Adequate use of pressure régulators.

¢) The use of pressure controls or nozzle size selectron to achreve
uniform application on hilly terrain.

f} Consideration for windy conditions.

g) -A well:chosen filtration/sand separatlon system,

.. h)~ Proper operatmg pressure.

1) Proper riser heights-to avord spray mterference by crops.

.2) Sels up and operate the system as desxgned in regard to: '
a) Operating pressure
‘b) Lateral move drstances
“¢) TLateral sizes and lengths
~d) Number of laterals operated each set
€) Proper placement of laterals

3) Perforin regular mspectmn and maintenance, addressing:
a) Filter operation
b) Gasket leakage >
¢) Nozzile wearand pluggm g(donotmix nozzle sizes during replacement)
d) Sprinkler head operation
- e) Pipe damage ' "

-~

4) Use alternate sete (offset laterals one half of a move distance every other
irrigation). -

5) Avoid irrigating during windy periods when przietical.

- A . D21
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-7 D-22

- c) Water availability and/or dehvery constraints.

. de51gn will provide:

b. Practices to Mmlmrze Evaporation Losses - -
‘1) Avoid 1rr1gat1ng during windy penods when practlcal
2) Maintain sprinkler head pressures below the “misting point”.
3) Avoid water anhcanons of « one mch or less.

-~ -

c. Practices to ODtimize Water Application Timing and Amount Decisions
1) Develop a water budget xmgatlon scheduling strategy- whlch conS1ders
each of the following: ~ -
: a) Allowable or desirable crop water stress
- _-b) Available water—ho]dmg capac;ty thhm effective rooting depth of
crop. ~

d) The ability of ramfall to meet part of the seasonal crop water
requirement (effective rainfall). B B

€) Timing of farm cultural practxces such as cultivations, fertilizer
_applications, harvest, etc. -

N
-

- - ~ ~ N

2)_ To help decide when to irrigate; track crop wafer needs dtrectly by

- monitoring soil profile mmsture {e.g., by sample and feel method or with

moisture-sensing devxces) and/or plant stress techniques (e.g., with leaf
water potential or infrared devices). In addition, climate- based crop
water use techniques such as CIMIS should be utilized to account for soxl
vanablhty and to S1mphfy monitoring.

3) Use a sonI moisture (deep wettmg front) probe as a tool to check\the
adequacy of 1mgat10n . .

4) Igstall and utilize water flow: meter/measurlng devices or inethods to
- gauge | the volunie of water applied toeach 1mgatlon set.
5) Record lmgatwn dates and amoums apphed to each ﬁeld Then,
regularly compare soil-based and/orCIMIS -type crop water use data with
actual water appllcatlon records toserveas acheckon 1mgatxon schedulmg
decxsxons L , _ b

N

g 6) Advocate and support ﬂexxb]e (frequency, rate, and durauon) water )

dehverles from suppliers..

—

_SOLID-SET SPRINKLERS - i : | R

a. Practices to Optimize Uniform Witer Abplication
~ 1) -Havenew systems deslgned by a competent irrigation deS1gner A good
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3

. a) Adequate mainline and lateral sizes, and appropriate system 1ayout
.. considering topography, te minimize pressure variations.

_ b) Proper sprinkler head and lateral spacmgs to provxde adequate
overlap. ~ ~

¢y An application rate less than the intake rate of the sail: A Tl |

d) ~Adequate use of. pressure regulators. ' -

€)' The use of pressure contrals or nozzle size selectton to achieve
_uniform application on hilly terrain.

f) Consideration for windy conditions” N

g) A well-chosen filtration/sand separation systcm ) ‘.

"< h)” Proper opérating pressure. ~

1) ~Proper riser hexghts to avoid spray mterference by crops -
2) Operate the system accordmg to the de31gn parameters

a) Operate at the design pressure.

b) Operate laterals as de31gned o7

3) Perform regulaz: mspecnon and mamtenance addressmg

a) Filter operatiom ’ “

b) Nozzle wear and plugging (do not mix nozzle smesdurm greplacement)
) Sprmkler head operation »

“d) System damage : R : o -

) Avord 1m gatmg during windy penods when practtcal

Practices to Mmlmlze Evaporation Losses: - ‘ ’ <

L 2) Mamtam sprinkler head pressures below the * mlstmg pomt

'Practices to th’rmize Water Application Timing and Amount Decisions

1) Avoid irrigating during windy penods when practtcal .

3) Avoid water apphcatlons of one mch or’less

- . ~

1).. Develop a water budget irrigation schedulmg strategy which considers
“each of the following; N
“~a) Allowable or desirable crop water stress.
b Avatlable water- holdmg capac1ty within effectlve rooting depth of
crop.
¢) Water avallabthty and/or dehvery constraints. -
d) . The ability of rainfall to meet part of the seasonal cfop water -
. requlrement (effective rainfall). - -

—

e) Timing of farm cultural practices such as culttvattons femhzer
' apphcatlons harvest, etc.

2), To help decide when to ,irrigate, track crop water needs d‘irectlhy by
monitoring soil profile moisture-(e.g., by sample and feel method or with

-7 T p-23
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<

moisture-sensing devices) and/or plant stress techniques (g,.g.,\with\ leaf

water potential or infrared devices). In addition, climate-based crop water

“use techniques such as' CIMIS should be utilized to account for soil

S g - ‘ variability and to simplify monitorirng. g
3) Use a soxl moistire (deep wettmg front) probe as a tool to check the

adequacy of i 1mganon g '
o C - 4y Install and utilize water flow meter/measuring devices or methods to
. ‘ ‘ - gauge the volume of water applied to each irrigation set.™ ..

5) Record irrigation dates and amounts applied to each field. Then, regularly -
compare soil-based and/or CIMIS-type crop water use data with actual
“‘water application records to serve as a check on 1mgat10n scheduling

) decrswns.' - . -
N - ’/ ] ) _

a 6) Advocate and support flexible (frequency, rate, and duration) water
< deliveries from suppliers..

Drip irrigation in young
. almond orchard.

- 6. MICRO IRRIGATION {micro sprmkler, mlcro-jet or surface or
sub-surface drlp) .
a. Practlces to Optimize Uniform Water Application
. 1) Have new systems designed by a.competent 1mgatlon designer. A good
_ - design will prov1de
L ‘ a) Adegquate submain pxpelme and tubing sxzes, and appropriate system
N - N "~ - layouttonsidering topography, to minimize pressure variations.
- ) - ‘ -~ 7b) Application rates which do not cause surface runoff. "
- T - ’ - c) Adequate use of pressure regulators at manifold and lateral mlets to

. . minimize pressure variations.
.i D-24 , : -
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~.

d) The use of pressure-compensatmg emitters on hilly terrain.
" e) A well-chosen filtration/sand separation system as recommended by o
“the emitter/tubing/spray-head manufacturer. '
f)  Automatic filter backflush. -~
g). " Proper operating pressure. - :
h) An automatic chemigation system to inject femhzer and ehlorme
acid and other agents to prevent emitter/tubmg pluggmg
1) Adequate wetted area.

'2) Operate the system at the design pressure.

3) Perfopm regular inspection and maintenance, such as: o

a). Filter operation inspection. '

b) Check foremitter/tubing/spray head pluggmg (donot mix spray heads
or emitters of varying rated discharge rates during replacement).

¢) Regularly flush submams mamfolds, and tubmg .

d) Inspect spray head operation. ~ - -

e) Inspect for damage caused by animals, cultural practices or other
factors. - : S

f) Monitor operating pressure on submains and manifolds.; .

—

b. Practicesto Optimize Water Application Timing and Amount Decisions
1) Develop a water budget irrigation schedulmg strategy ‘which conmders
each of the following:
ay Allowable or desirable crop water stress. T
. b) Available water-holding capacity w1thm effective rootmg dépth of
o ©.crop.
- - ‘ c) Water availability and/or delivery constraints.
d) The ability of rainfall to meet part of the seasonal crop water
requlrement (effective ramfail) c i ~
e) The discharge rate of the emitter/spray head/tubmg

. 2) To help decide when to irrigate, track crop water needs directly by
monitoring soil profile moisture (e.g., by sample and feel method or with
g moisture-sensing devices) and/or-plant stress techniques (e.g.; with leaf
" water potential or infrared devices). In addition, climate-based crop water
use -techniques such- as CIMIS should be utilized to account for soil
- - "~ variability and to simplify monitoring.
3) "Use a soit moisture (déep wetting front) probe as a tool to check the
adequacy of irrigation. o . . -
/ -~ RSN
4y Install and utilize water flow meter/measuring devnces or methods to
gauge the volume of water apphed to each irrigation.

T~ D-25
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i , 5) Record irrigation dates and amounts applied to each field. Then, regularly

- compare soil-based and/or CIMIS-type crop water use data with actual
water application records to serve as a check on irrigation scheduling
decisions. ' ’

6) Advocate and shppon flexible (frequency,-rate, and durz;t_ion) water
~deliveries from suppliers. - Lo

- D-26

C—09768?2
C-097682



